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A Shared Cache Directory based Wireless Internet Proxy Server Cluster

Hukeun Kwak' - Kyusik Chung'

ABSTRACT

In this paper, wireless internet proxy server clusters are used for the wireless internet because their caching, distillation, and clustering
functions are helpful to overcome the limitations and needs of the wireless internet. A wireless Internet proxy server cluster needs a
systemnatic scalability, simple communication structure, cooperative caching, and serving Hot Spot requests. In our former research, we
proposed the CD-A structure which can be scalable in o systematic way and has a simple communication structure but it has no
cooperative caching. A hash based load balancing can be used to solve the problem, but it can not deal with Hot Spot request problem.
In this paper, we proposed a shared storage based wireless internel proxy server cluster which has a systematic scalability, simple
communication structure, cooperative caching, and serving Hot Spot requests. The proposed method shares one cache directory and it has
advantages: advantages of the existing CD-A structure, cooperative caching, and serving Hot Spot requests. We performed experiments
using 16 PCs and experimental results show high performance improvement of the proposed system compared to the existing systems in
Hot Spot requests.

Key Words : Wireless Internet, Proxy Server. Clustering, Cooperative Caching, Hot Spot, Shared Storage

.M B A 9lg=o) Zhekek Mul 2ol A WA ARG EE T M
Hl2e 5o Bk Anlzg ApgAEe &9 7 dssta 3l

A QlE Yol i gk el Frbake TR ;iLE ok refub B el ARge] FbskE whE A
PDA% 9 41 <lEdl L‘J%ﬂe\ Fo7b sojur wist ¥ dlo] 2440 &4 9A #AR £ Qe 845 F4HL
of7ba ik rEjm A el Mulak 7]1EY HR A itk AAZAA vhe} ol Fad dEY ZEA 24
& e A E, NwsHA dde] B3, ¢E7] ol v

# %6?71\2 _s\}ewww £ 7] 291 HRO1-2006-000- 11167-0) <l 91 © 72 AFEY o] 2 2o 9 wuy] At oA UEY
tE M A Wl Ee 4 ZEEZ B Fo otk 91 9EHER FUMhE ¢
TR e ST e 59 s Qo geh FH AR ANE 8% sdRe A &




344 HEMEIS D=2 A W

3-Ad M4z(2006.8)

o

Wireless Network

Clients
M OIE{Ul ZEA| M
oh;]_
JAERY A4 2 27ES A

*J(Cachl 1], %Dlstﬂlatlon)[] 2 2828 ¥ (Clustering)
2 535t9 #lAdsts o FeAHY 7]11]-9/] R =

I Z=A AW E ARSI (29 D2

A QIEfle A

S5 24 A 22 AME el ol B4 A
%

@,
o,
o
Mr
2

N mlo
0 r
a8
ok

A Fr} CD-Ad A 7jA o
ddste TREN 2AF

7hAlE dlely &4 A g

3
= el ek A4S elgatAl HW CD-

AF AAFE A2

¢l TranSend4]Z

Atk CD-A%= TranSend?
2t FZ(Distributed Structure)©)
e A EAbs A 2

& 27Kl
@ Aesbel o
Agske dolg o)

Aol 84 (Hashi

s
H [ }‘ O]x]u

9o MW= Edi= Hot-Spoto] %}govﬂ 2]

QA Yol 4ol Bel

oo B =RoA= CD-A

¢ 2AZY e BARE A4

B oERe FxE o 2 2
Hul 2541 AfH et o]0
dlMe 71E 54 o

Load Balancer

eae

Aol &
2 oole) i 7

(o=

=

J
jﬂ
rlr

o = =
jaod

Vg B,
3141 71Ee] BelsE 7]

P

WA s CD-A
g4 T4

& 79
g 7h
&

AE

bl
=

2

n

N ofo
ot

NS
N
S

o
o L

fo Mo U& Sh3 Hn ol-J
rx o

\N
o
fo

ol
-

>~ 4

N
N
59
i)

o>
o
L

too

o}

O

£l

o
o,
il

ol
ﬁ -

N
ox ok
o fr o

2) TranSend

Web Server

@

A

2. HT WA

CD-A& TranSend® 44 E42 s|dstz] ¢s) gt
w4F F2(Distributed  Structure)ol o}, o] 28 FzH el
A FRE Y BAS 7K o1 dolE Bag o
A& A7 g ZAE 7HAA "o & ol E
& (Shared) Zelut ol 7Z47] B og A& 7;301
o FAE MAA "Heh dolHE THEA 9W AW E
o] 7k He A AL o] AA Muld] FHsA A
AatA FAT F A wkd, diolHE Hyxoz 71X

s Al Au el ulelste] Zﬁﬂ Mrlel gol F7HakA

H o Mo rln

Hoh olefgt FAE #As e FEREN 2AEY Al sl
“d(Hashing)& o]&3l= wyo) ‘}l‘:} ;YL o]&3A 4
W EA 84S 5 AweAnt Ml oz delgE
TretA He FHE HAA HAR, Q%) shbe] A
2 B3 Hot-Spoto] TAsHAl =W Felxe e AH A4
ol 8o EElw MW F&HE= ?_Vé% 7tz ol 7
gzt 2o gEE AAEA vesd g 2o

2.1 TranSend

211 Fx%

TranSendl4] +z%+ 72} Z&2ZM Front End(FE, MS:
Manager Stub), User Profile DB, Cache($), Worker(W,
Worker API, WS!Worker Stub), Manager, Graphical
Monitor7} 1t} FEX Client 830 o3k €4 Qe #o] ~
g @939, User Profile DBE Al&atel #dHg Ay
(Preference)& #1733t} Cache= Clientd] 23S 83t
1, Worker(Datatype-Specific Distiller)= d|o]g]o] ojdt <t
%S 3%, Managers Distiller® #elst1, Graphical
Monitore A28l 2A9 Hejd & —’F RA F o

(28 2) (a)= TranSend® F2& Yehyd, 7zt ZEd

Balancer

_ Step62__ :
sup 8-1 :

(b) E= A
Qe ZEA| MtH



a2
[=}

5 AL CIFER] (819 =M PIEU T EA] M SHAE 345

Load Balancer |

Load : F {
Balancer . tep 61
| CD host
2 Web Server ! I Step 3 ———
‘ ! | ache |
] D |l | s | |
| o 3 ; @  Step52 EE’ ) ;:fp?-ﬁ
* | : —EL——-B. & [{_ Dtier ]
Host i J s § 5 " a (WT- lE )
| e CD-A Host Group L Eva- ",‘
(a) 7= (b) E= 2HH
(O 3) CD-A M 24Ul ZEA| MY
et ZAg Ay Farzdbll e Ak TranSend Sgol BlEo] MA glo] AjHoes Wol ALEYE AHE
e Z+zte] ©EE(Front End, Cache, Distiller)e] £+ AT}
289 ¥ 2z Hof Qv
2.2.2 &% 34
2.1.2 &3 HA (o1 3) (h)e CD-A T%9 T4 52 335 ve
TranSend +#°lA FE+ %3t &4F7](Load Balancer)& Wk Abgrte] Bal Balvo) Al dolEE e gsta, 3§

Fo AFEA 23S W olE AAE wdith 2T dol %ému FEol A dlole] 24< Btk FE: User Profile
{7} Aol givkd AN o] diolBE ¢ Avjd 8% DBZFE A&} A H(Preference)E A1, CDA A&z}

ok A7 S Mol A whol dlo| Bl thA] FER HUjz 2798 5tk CD <ol 2% dlojEl7b glohd, 9% 1A
o 4ol dad 4S5 FEE doJE & Distillers Hujjo] wol dlolEl2 g datn o dWojHY ¢ §HE ¥ %0}&1
YFSha, ofF Tl webeth FES of Shadl dolHE  qas *—sgfm—}. Pl CD= o) &b HelHE A3
AT el Xﬁﬁ}ﬂ ARg-Abell Al S gkt FEZ nuit}.

(19 2) (

b= AR T4 s UEhl A ol o
g A dme Fusdblel vlesel glvh

23 sil+1& ol&% AAH =2 (MD5 Hashing)
59 CD-A TranSend %28 7148 CD-A 2= Alagdol 87
291 tF A gEd F2E MY A 88540 Side dHe
7R ) o2 AL el F49 dlelE7h A g E o] gl

CD-A+ TranSend E=(FE, Cache, Distiller)e] 4] Distiller ” 4 o5l A o o

. vz do]E g 2 A golHE o

> Qlofar Cacheoﬂ St=(Distillation) 71%S F74sE Zojt} == oﬂ IoTEi7h g & Ae = ]r;] Hlel
stk Holut, o] Q& AA Al el Al Mg

(¢]3} CD X%&: Cache & Distiller). 77231 o] ZE(TE, CD) N ] i .
el moardl o (ols CDA T (DRl & O x bEFel amd e $7dG. 5 s 24
) o 5 4 SR %] Ak ¥l T
All in-one[b]) LVS(Linux Virtual Server)[6]E A}gdte] o A Aol Lo AN Aeiel 43, ]
b RS 3 Aolth (18 3) (W CD-AS T2 U o]F st o R AlgAe] S A AHE &
v}, TranSendolA3= Z7te] REE(FE, Cache. Distiller) TOL Z_L ™ oHﬁ ARgsh el el A}ﬁx}olr ads
Zhzvo] Zej~E Y wo] 9= wiule] CD-AolA= 7} uH Fete] o)E AMA AW wEE U 24 ¥
(FE, CD)S &hbe] s~ wdtstn olelst & e Al Al HElgor AATE S HAsH A gl
S o 3
&

I

OM

o

ol

oLl
©
X

=

J}d r:&

é% EP. }_ re vo] i AR EEel RAHW AA AN e AN Aue ot
I)lStlHCr‘_‘ H (/iChCOﬂ %Li"é 7] 10;To_ 3}‘—7}-6]— 01%77 lf‘%ﬂﬂ](MutuallV EXC]USiV ) }‘ ]'*’] ‘“-i(—)]oﬂ‘ﬂ— H] Eﬂ 8}0:]
a8 %2% tgalelil Rugs AL %o];] BER s7hn = shdel a el tie A dlelel= A AN

ol M shie] ZhAlellnt A g,
(2% 4)i= CD-ACA slAMD5[7]) =AZH S o] 44

olth, @ 7t WES(FE, CDIS #ue] srEd weo

TEE e s el

Q 1= /K] Aalx{oh §L40} -

. transendl - a7 g b A sy B RS AN AN Bk g ez, o
W HAS Mol ES Bob] FAMORIENo Systomatico & Lo ore R 2

U, CDAL Wl gaglol 42 E BAEd Frbel 2 EAVE A L8 A FHEE 22 F2,
H(Systematic). 2 T2 o] WE(FE, CD) gl #ag URL)E S8l o+ HMDb MA1A] vho] | ~E )& A4 st



346 I2NeiStal=EXA M13-AR M4=(2006.8)

Load Balancer

URL : 203253.15.49

MD & Message Digest

MD 5 Message Digest mad n

v
O~G

| 900150983cd24fb0d

f36b697d7cb7938d5

~@

d174ab98d277d95a

URL :203253.15.49

f36b697d7¢b7938d5

(18 4) si&(MD5)E OI8E 27A1E

of

o 45E AALES AT AFNE 17 A4HMod) B
eyux Qg Fa e gd T ;

gead,

24 M2 w4

2 ol CD-A 4 JEY ZHA AN 2 ol 7
A% 42 o189 2AZY ZAFS sy, 33
A oz Ade Aze PA AU ZFA P2 A
s,

2.4.1 CD-A %9 A4

o /| 217+ HEA(Cooperative Caching): tFE Ao &
A aAste dolErt ek olg ol&dkA Rt
o2 zpale] 24 Ao AFToE QHd EH 5t ot
Aol Zobetar AAHA AA Fe] ARE
Ak ole] HAE A3 #lé@l Cache 4-‘%‘%‘ Hlo] &
(Cache Routing Table)[8]o|“ CARP(Cache Array Routing

Shnred-StoraJL

Load Balancer

Host #1 C ache Directory

(@) 7=

= ~.
Client <

Web Server ’

‘ ggsz E
AT o

(28l 5) HetEl 74

g2 mels ¥ 5 Aok aey ol
@ Hohg%% LRPe dolgst AelA glow g
AwolA agsel A 24 Aol A% 2wl

oo AAHY $F Azl Zken A4 A4
o] ok AN : BHe ARG

* Hot Spot(*}—ro}) 5*& 2HA FAELE A2 —Zri,
URL)® 873o] Z2l¥ ald9 S 54 ANz &
Fol EefA ok o2 s FA AHUl LZ2A] MY
o AA Aol aHol Felv 54 M oEH,
Aol A Fadrh

MD5 Hashing
2 AotE A=
& ~Eo] A
AA T HE
E el A
1708 A
M 1719
sEZo| 01—3— 83
= s ?H Al A ERE
A7 "‘?3%*&1% T"r A& 4 9)31, Hot Spot(Z}
ZEOA ol& AHYsA ¢ BE iiEﬂ
A ﬂiﬂ%‘fii A A1 Ad%Fo] Hot Spot(HF-3h) &
Heldhis Anle F&5ER] e

N
o
l'N

B ow

: _CDhost

'\. Cache in Host #1 :

(b) == #d
B ZEA| A



Load Balancer
Lvs)
Host 1 Host 2 Host N
Host 1 Cache Host1Cache | Host 1 Cache
Directory Directory Directory

(8 6) HAl g2 S7

YEa oA TAE Y A giaEgdE FH]
—°r] 8 NFS(Network File System)[10]& A}&stdch 19 &
E7FNFS AW E ddaty 7% tANEE exportsdst

E’i. 02 S4B olE zale siA] v Egd mountdhe]

ARgshE o R A4S Fstdlvh ol 1gox xd
st (29 6)3k 2

(28 6)ellA 2w 139 4] L]‘* loﬂ L5t (Fault) 7}
wAstd e dAF nhi] 2& giseo] Wol Al A4
7 B ASHA o ol gk vkl Aol A (\ single ()f failure) o]

= AL =) fd 2H Al tlEEE Backup 74
ot At} Backup WAl TlHEe 9] 7]:
> AA Ml FrlHor ARS Fu vl F§
VlW ]Eﬂiﬂw wAZE st olel 15S Backup
Al O EY 7 Al ek Qolt

o Ol\

32 =Z=F ot
(29 5) (b= Aoty Fze dAHe) F4 H4e U
EpiEh 7l el S abge CD-Ask i, A dle]
B A AN aEe g o) g8 wis vF 1y
o] A YAEgS o) gatulis o] Zgt) ojd g)d 2}
AeE Al kb 2o

A 1 ARERR= Fsl EAFHLB Load Balancer)ol Al tiol Bl &

& Ysit),

A 2: 238 5at7lis FEOlA vlele] @3S Bl (o] FEE
T BAblel A A Ee e ofs) Huwl Ao
vh)

A 3:FE+ User Profile DBell 7|
sho},
@A 4:User Profile DBi= M4 42% FEAA 2
WA 5:FEL: CDollZ) A&7 238wk
A 5-1:CD <bell 24 dlelgizt glopd, i ainlo o
olE] & 2.3 g}
A 5-2: A Held g (Dol HwaL CD3:
SO Al vl R ) H e}
@ 6: w.— dlolel& #heleteh
A 6-1:dlelE 7t sieEl Felebw, Aol A diojyE 1

AFgAE AL (Preference) & 8%

ol (1

WL]r
A 6-2: tlolE 7} :51 Aefvh ofebdl, A HRE
ol &8tel ot & ¢=atl.
A 7:CDE dEF dlelHs (1 Tz AA fezed)
RSN

WA 8:CD= hEd dolHE FEAA W}
HA 9:FEE -8t AR sFEY doE S B
DA 10: e b AR g el S

S5 HAI LIFIED] 71818l =M I ZEA M E2HAH 347

33 71& Fxote| vl
< 1>& CD-A ¥ MDS Hashingg Akl Al2~g3)
TxHoR Halg Fo|rh

1D JIE = vs, HokE FE(LC)

CD-A MD5 Hashing | Aleksl 1%
A (Scalahility) Systematic Systematic Systematic
7 Z(Structure) | LVS-FE-Cache | LVS-FE-Cache | LVS-FE-Cache
AlZE 35 X 0 0
Hot-Spot (0] X 0

4 MY Y EE

41 ¥ =4
<GE 2w ARl AHgd stedloleh AZEY Y b}EM
ot T QI ZEA MM PCO16HE FAE
TranSend 2 #H|hel Al2glel M FES] -3 w4k}t All-in—one
Alzgle] g 24kE Ystel LVSEHE Load Balancerg At
$8t9 . Apache Benchdhs Z2 188 Clientoll A 85}
EEA AWl GakolmA)E QAEE Ao Al
Ak EelA Client9} LVS7F Host®tl &Fr=gol ”*-O]
2o ol 44 29 @ u) Clientst LVSel A= 18
£ 57401“1 ZEA A O TRESE AL

71wl

(Z 2> HEZ st=of & 2ZEgo]

a9 o R,
CPU () | RAM iy | >=fel |
Client P4 2.26 M 756 AB[11] 2
LVS P4 24 G 512 DRI6] 1
Cache . Squid{12]
Hos 9 5
oSt Ditiller | 2O M b PEG- 603 | P
42 ME
<E 3> %0l A WEE WA Aotk AR
o 27 A o 2002 B muAl AL AN £ 9l
T FHW MesE AREEd 83 AIRES 200% oMoz
du AAde) 29 Adels AL vAA) e AL B
olshlar, AAHel Ay AE medste] 20027 A ska}
At AF‘“P"] 8% Az oM A B AR Hle
£ 7} JPEG o) A[141E AMgslgon 9 A7) =

300 bytesoll 4 100 Kbytes Alo] 2]
Ao tiorzls

oln| A& AMEIAT. &
]OH Variation KbytesE AM&8tga, 7

o) & (varijpg) . % 1 Kbytesoll 4] 10 Kbytes 74 1074 A

2ok 2719 O]U]ZF‘ st AFg A7 o] S 9
% ok rH1o) o1gAH 84E A Hd 2e Y MH
M FY olFor ME Y Ar|e oA E aHs=
AHE 7HAA ")

MD5 Hashing< %432 F4(Destination IP)& thate g

f
LA
S

el ARSA= 255/H«1 5

A pts Ao, oleig A
J5 shidk. Hot Spot( -3}

a0
47 Fag ey RYs e



348 FEHelgtzl=F A A H3-AT MI42=2(2006.8)

(R 3 Mo A== Y
AbE =} o L N
R}j jﬂl coF A0 FU4 BEAY} AT 4 A Ao A%
{4 o]ux > JPEG
23 A7) | -300 bytes, 1 K, 10 K, 100 Kbytes, Variation
o Z& A7) UhE ol &(1K00jpg, 1KOLjpg T8
A (Random)3HAl 2% Variation : 1K-10K Ato] 2]
olu)X & W@sA A (VanlOljpg -> 1K, Vari02jpg
8A WA -> 2K %)
o BA ] EA o 2B T IP)‘ﬁ ples Sﬂ*l 8%
> Hot Spot(3}4-3}) © 25571 9] FA(IPYE 5H53l A
24355, 29 Fol 1HE 549 PR EL*J
aaz=a | °CD-A T RR(Round-Robin) o2
2AEH - P - ]
(LVS) o MD5 Hashing : MD5 Hash %4
o o Shared-Storage : LC(Least-Connection) 4]
A&} A HE . .
o o x ality = &7
(Preference) PeA] Quality e
o Cache A8 z}A]9 EEX s H 7
a4 A8 xd;(@) jLL)H] | = ( Juiel 3% 7}l
o | EAES CPU A7& & M4 5e 34E (2
° AY el A= ethernetol L} system bus W =& A shx]
(bottleneck) =t
292 @ o 2500 294 43 A8, W ol
g o Y BHA) F28 R4 o) Gl BAER &
Aol B =E 3ok Holld BH Actd Ff tldEg o)AM=
2 A28 duglEo] 847} okl LC(Least Connection) 4] of
HEE RS 2 5 otk ol 4e Aty 2o} e AA
Anes R0 AN AFAS A de 2
G EFS AT Havt gleS ot
7 Fzo] ARe 083 e BHor Fasel

712 CD-A Al=8ls
2) AB(Apache Bench)& ©]%

[€]
WAE o 2002 Fob A
1

-4 g}, (Host 1)
&to] TranSend® JPEG ©]
O]HL“ Z=A AW7E A

(lbtﬂ)‘j}‘:} 2)-4)E whE-3c}
43 Ay Zzf
4.3.1 RR
<E 4> (29 e CD-A 7FZ4 Round Robin 2=
Az AL AHEste] ojux] AVE thEA 2FAS 7

¢ Z2E Jigdd e 29 2A45E Jed (28 6%
B 34EQ Jgd wel Also) ueA o # (Linear) 27}

i\

3= Ae & 7 = ¢l Round-Robin A#AEY A
710t &, A @EAE 1EsA ¥ 2% SAYE
HAl M E dFetA =W e A Mo o vEs
o] F7LstAIRr old wet A FE vieElste] FrlskAl "o

4.3.2 MD5 Hashing

2 ol o
[>
im
b :\‘: d
4
L 2
N D s
FN'

2
X8 fob

e
o
i

o XL ot I =
: : }_9‘
= rr
=
= o
o,
rr
=
ol

Z

it
b E:

RN
>,
&
i
[
L
rlr
2
b
2
I
{0
oXx
ol
o
5 2

11
b
i,
il
1o
=2
ol
A
N
pre
i
2
ol
fr,

Ol
Jo 10 ol
!
)
B
=N
k>
~N
o
i1
e
o x

N
=~

H,
}
dlo

o oft 2 E 2 oo gr

g

4 o
y 32

£

T

- A

_l_ﬂ
2 o ok §2 sfu fo oax X

Jot Spot(3}5-8}) o]

EEREN

&
e
2
fuj
hikal
o
ihg
e
)
1\1«
i
=

=

1_.

fol

|

Im

=

4

u ox
o

ofN Ty

~

)

aw
=4
w
g

=)

o,
Fi ol
o
il
Y
-lr

shol wapekE Amel
HM]%%A/]W”MW

NS

St Sy o

L}E}L“f’r l
o Hjested Aol ‘%*o‘%l)% lﬂﬁi 48
$4 2 Hot Spot(aHshe] ;
A A Fl 43
FAdatA RASTHMIAT F5A
waslAl A (Hot Spotel )@ 4

2
o
>

m
=

9‘_‘
o
fi
EJ
=y
> al
)
o
ol
o
S o

oX,
"ﬂf‘
“
&
fo
o,
tilo
>
=
i

5000 4

(E ) TAE |0l WE =2 28% (RR)
4

# of Hosts 1 2 3 5 6 7 8 = 300 Bytes -

300 Bytes | 316 | 596 | 8% | 1188 | 1446 | 1732 | 2005 | 2085 w0 - 10Kbyees Lo

1 Kbytes | 233 | 444 | 664 | 832 | 1090 | 1282 | 1516 | 1732 T 100 Kbytes .

10 Kbytes | 36 71 1o | 43 | 170 | 215 | 251 | 287 2000 - S oLl

100 Kbytes | 227 | 478 | 716 | 957 | 1194 | 1429 | 1676 | 1915 I

Variation || 66 29 | 193 | 238 | 323 | 38 | 451 | 513 g2 L

# of Hosts | 9 10 1 12 13 14 15 16 1000 ] vl

300 Bvtes | 2598 | 2890 | #212 | 3474 | 3750 | 4034 | 4315 | 4603 R * .

1 Kbytes | 1921 | 2137 | 2353 | 2577 | 2799 | 3026 | 3244 | 343 0] VY rTYY Y YYYYOYy

10 Kbytes | 322 | 358 | 393 | 429 | 465 | 501 | 539 | 5¢4 A S S S S S A
100 Kbytes | 2158 | 2397 | 2637 | 2878 | 31.16 | 3359 | 3399 | 3846 4 of Hosts

Variation | 578 | 646 | 709 | 772 | &4 | 898 | 961 | 1026 (T2 7) 3AE JH40f e x2 @&%: (RR)




S5 MA ClHER| 7i8te] 24 QIR Z2A ME S2{AE] 349
(E 5 TAE o] WE 22 284 (MD5 Hashing 2HE) Rk I
# of Hosts 1 2 3 4 5 6 7 8 300 ¢ 1 g&z‘;:s .
300 Bytes | 316 | 564 | 873 | 1069 | 1430 | 1589 | 1964 | 2013 200 v 100 Kbytes CE
1 Kbytes | 233 | 415 | 636 | 771 | 105 | 1160 | 1455 | 1489 I L .
10 Kbytes | 36 67 104 | 123 | e | o2 | oo . L c
@ 2000 = .
100 Kbytes | 215 | 492 | 715 | 954 | 1193 | 1355 | 1638 | 1832 2 . .
1500 4 P
Variation | 6 R EEE T @ ..
1000 4 L
#of Hosts | 9 10 1 12 13 14 15 16 o] Lt
300 Bytes | 2362 | 2470 | 2607 | 2008 | 3103 | 3305 | 3046 | 3694 1 v P
1 Kbytes | 1735 | 1809 | 1931 | 2148 | 2277 | 2390 | 2195 | 2703 Ty T
10 Kbytes | 277 | 297 | 311 | 342 | 3713 | 38 | 345 | 4% R
5 22 2420 | 2 296 3132900 | 3216
. (MD5 Hashing 272!
(E 6) 22E 0l W2 =2 @& (Hot Spot)
# of Hosts 1 2 3 4 B 6 7 8 = 300 Byles
300 Bytes | 209 | 405 | 432 | 451 | 4% | 46 | 486 | oI5 ol 10 Kimes
1 Kbytes | 232 | 316 [ 326 | 341 | 365 | 366 | 366 | 3% R N ) ..
10 Kbytes | 35 48 5 57 62 62 62 65 et v
100 Khytes | 229 | 39% | 515 | 518 | 588 | 571 | 581 | 600 - L IR
Variation | 62 87 9% 100 | 107 | 109 | o8 | 114 P
#of Hosts | 9 10 11 12 13 14 15 16 gl
300 Bytes | 511 | 521 | 591 | 523 | 5 | 30 | 341 | o o
I Kbytes | 3% | 304 | 433 | 4% | 425 | 40 | 21 | 415
10 Kbytes | 65 66 70 67 68 67 70 68 s
100 Kbytes | 575 | 648 | 627 | 604 | 619 | 640 | 657 | 6.38 BT S S S S S
Variation 114 117 122 118 118 18 121 120 # of Hosts )
(T2 9) 32E JH50f e =5 A (Hot Spot)
(E ) S2E 450 M2 =2 28F (3R Al CI™ER])
# of Hosts 1 2 3 4 5 6 7 8 -
3500 — = 300 Bytes
300 Bytes | 310 | 539 | 749 | 92 | 118 | 1297 | 1522 | 1709 . 1 Koyes Lt
4 « 10 Kbytes
I Kbytes [ 225 | 406 | 587 | 763 | &2 | 10 | 1218 | 1308 B L
10 Kbytes | 35 69 104 | 135 | 172 | 205 | 241 | 2; 009 Variaten T
100 Kbytes | 245 | 478 | 731 | 936 | 1169 | 1406 | 1640 | 1868 ;w0 N
Variation | 63 g 17 | 23 | 29 | s | o402 | 44 2 ] L
14 « o, "
#of Hosts | 9 10 11 12 13 14 15 16 1o | 7
300 Bytes | 1961 | 2110 | 2378 | 2468 | 2709 | 2037 | 3156 | 33% 500 | .
1 Kbytes | 1961 | 1752 | 1920 | 2087 | 2234 | 2420 | 2575 | 201 I
10 Kbytes | 307 | 339 | 330 | 400 | 443 | 479 | 513 | 50 T T,
100 Kbytes | 2023 | 2341 | 2578 | 2818 | 3047 | 3272 | 313 | 3770 ¢ of Hosts
Variation | 508 | 31 | 635 | 700 | 747 | 811 | s | om (21 10) SAE 0l 2 =2 3
(%w FHAl LI ER])
4.3.4 RR. MD5 Hashing vs. #lshd 72 ol sl AN FEAES ANUA Hot-Spors Lo
<HE 9> Aokd xet 713— TEE AT Al v 2 AYghe ok ol
?} ﬁolt}, Xﬂ?]’-ﬂ ” H 10 RR Oﬂ "]3H 1089%01 *J 5 Q’ <3 10>% /]é ;rL_;Z_Q} zﬂ?]::d ;TLZIE Xé} Aé j]fo__(’rx_ T,t_l_/q :}
2 7FAAL omlA) v 735% Hip 22 A9 1 @ &S ERth RRY A ¢ 242 Hot-SpotS A8 d +
2K AN AARE ol §lg-& ¢ 4 vk MD5 Hashing®
B WA e A sy e B ow o) g
HE 9 4 Hi (%) 0 Y2 24
300 i 10 100 [, . ]
ot ) ” bytes | Kbvtes | Kbytes | Kbytes Variation| Average
7]_01 ;\],EH _4| = o]'}‘i HhA sl Bale sjAlak 4= o)) ?l‘??l FE vs. RR | 2285 | -1693 | -432 112 | 951 | -1089
! Aetel 43 vs, MDS | -12.14 398 13.9 427 9.87 240
HLD} Al o} ¥ Zi= Za] vlAl Higl ok AobE A e
W, A M5 S sAEE o] \*lf‘)l’%(ﬁ oo Lm0 | e8| 3573 | 38 | 3066 | 2ms20
e A @%04(/0%4 Hot - spoto G Aoz 2n) e
ol B A FAHE8RAWWE HHE 4 F Yk o)y CE 10> 718 7 vs, HotEl % @ AAMA BA
MD5 384 wa Aol w49 %*3 g-;’_ ol . XHlo| Z 4T RR MD5 ashing Aty rx
B ~ X 2734 (Scalabilit 0 X 0
Hot-Spoto] #hAlels: Aol 34 AR da] Aso A /Lcig “;;1\ X 0 0
L2y Ao Hka] Aoty 1 v el PN o i) E8E Hot-Spot 0] X O




350 FENclStBl=F X A HI13-AT M4%2(2006.8)

14 .

ok FxE I A dEEg= <dE A dE

A g4 2 Hot-Spors A2l F ASS &+ Aot
44 EE

Aotd 17} 7)1 whl] vla) £o %S R oG
TG A fEEgE d9Ed 5 ) AHekdl 4R M E
F ool Au ) I ddEdE RE Jusel o
A AN NS FA0A Ho-Spotd He)e & 3l
Aera x4 ‘&Z‘i% 5 7HA] tdE = *}ﬂ?}ii/ﬁ

.9l

e 4 sk 1A mﬂw hvtel A DAz 283l
2oz vEYes gesad o waE v g 1Y
0% ¥ wgo Aa FE: UEAS wol st 7
_(])_

{Network intensive job) EL} =YY Bal7 2L CPUE
o] wo] AFE38t= 72 -9-(CPU intensive job)oll Wit} A gsirt

58 B

P oewol i Al QI ZEA o) b ol
sRAel S, gad P2, AL BEA, Hot Spotel
it Aehel el g, AE FrEl Ak EAY
2 1A o PN BHHGL FH AN dHEdS
olgah AotE TR E TR ALY F3

A, et T2)E FAEAM AT @54 E Hot Spot
2

©
o AE a7k lE FaEd da ¢z A 2 Ay

o 3 Al bR el &% i 0 A WA A
T % Uhe] Mg Addstn, o] quel 7jA A% ©
deg g FHete te AMEe]l o o]&stns sl
FF, 1d19) AN A E ARSI ol & UEYE F3
A agto g astE &= AakE HAdsof F.

o |EQ A A BHCIEE o g3 4 A T4 27
2 dEa gz #ydA F1 ARt dolxa,
gzt 7k A F WA F Ao 17} ol WAdt ol
Hassy] Aaides A Ert e UEYD A&
E]S o] &3 Mol At

= B

[1] A. Savant, N. Memon and T. Suel, “On the scalability of
an image transcoding proxy server,” International Conference
on Image Processing, to appear, 2003.

[2]1 A. Feldmann, R. Caceres, F. Douglis, G. Glass and M.
Rabinovich, “Performance of web proxy caching in
heterogeneous bandwidth environments,” In Proceedings of
the INFOCOM Conference, 1999.

[3] B3, AT, B A A A FeaE] Fs

ST AR et =7] ¢ ABEA, Vol32, No3, pp.415-426,

2005. 6.

[4] A. Fox, “A Framework For Separating Server Scalability
and Availahility From Internet Application Functionality,” Ph.
D. dissertation, U. C. Berkeley, 1998.

5] #32, A%, A&A, 2535, B2, S 2HE 7ite]
54 A ZEA] AW S AT =EA]  RFA
Vol3l, No.l, pp.101-111, 2004. 2.

[6] LVS(Linux Vitual Server), http://www.linuxvirtualserver.org.

[7] D. Rivest, “The MD5 Message Digest Algorithm,” RFC 1321,
1992,

[8] R. Malpani, J. Lorch, and D. Berger, “Making WWW caching
servers cooperate,” 4th International WWW conference, 1995.

[9] V. Valloppillil and K. Ross, “Cache array routing protocol
v1.0,” 1998

[10] NFS{Network File System),
http://www.fags.org/rfcs/rfc1094.htmi.

[11] AB(Apache Bench),
http://httpd.apache.org/docs-2.0/programs/ab.html.

[12] Squid Web Proxy Cache, http://www.squid-cache.org.

[13] T. Lane, P. Gladstone and et. al, “The independent jpeg group's
jpeg software release 6b.”,
ftp://ftp.unnet/graphics/jpeg/ipegsrc.vbb.tar.gz.

[14] T. Kelly and J. Mogul, “Aliasing on the World Wide Web:
Prevalence and Performance Implications”, Proceedings of
the 11th International World Wide Web Conference, pp.
281-292, 2002.

[15] S. Chandra, A. Gehani, C. Ellis and A. Vahdat, “Transcoding
Characteristics of Web Images”, Proceedings of the SPIE
Multimedia Computing and Networking Conference, 2001.

2 % 3
e-mail : gobarian@gq.ssu.ac.kr
19961 FA sk & 2}Faak(sHAL)
1998+ g oistal AAbe St

1998\ ~200691 A A3 3t

\ & (2FAp)
| Hr/
= 1998+ 89 ~2000d 79 (F)3R 4
Ars FIATH
e

2003 69~ (F) B Aol AYATH
7z

HuokMEND FFY L ner

8 Al
e-mail : kchung@q.ssu.ac.kr
19799 A& ista AxpE ek FeAh
1981 @3e7)% 9 HALELT o) SHAAD
198641 13 University of Southern
CaliforniaCH 7+ Bl 3 84 AD)
19901 d w3 University of Southern
California(Z 3518 S
19983 29 ~1999 24 v]= IBM Almaden 974 WEATY
19904 990~ HA FAY S JUENAGT R W5

dalRob e 2 AFE 2wk



